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A METHOD AND A DEVICE FOR PLACING AND RE-MELTING 
SHAPED PARTS OF SOLDER MATERIAL 



FIELD OF THE INVENTION 

The present invention relates to a method for placing and re-melting a multitude of 
shaped parts of solder material on a bond pad arrangement of a substrate, said bond pad 
arrangement comprising a multitude of bond pads, and for subsequent re-melting of the shaped 
parts of solder material on the bond pads. Furthermore, the present invention relates to a 
device suitable for implementing this method with an aperture screen for exposed 
accommodation of simplified shaped parts of solder material in template apertures of the 
aperture screen allocated to individual bond pads of the bond pad arrangement, such that the 
shaped parts of solder material can be exposed to laser energy from the rear by means of a laser 
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device. 

BACKGROUND OF THE INVENTION 

Methods of the type mentioned above are used for example in so-called wafer bumping, 
in the production of so-called chip-size packages, or in the production of ball grid arrays. 
Basically, the above-mentioned methods involve the production of a multitude of uniformly 
shaped bond pad metallization areas or contact metallization areas in a specified arrangement, 
on a substrate surface. To this effect, the following methods have been used up to now. In the 
first method, placement or arrangement of solder material deposits on the bond pads takes 
place as part of an individual placement method, and subsequent remelting takes place by a 
separate application of heat energy, for example laser energy, to the solder material deposits 
or to shaped parts of solder material. In the second method, for example in a mask application 
process, solder material deposits are applied as a paste-like material, and subsequent remelting 
is carried out in an oven, at the same time for all the solder material deposits. 

The first method is particularly advantageous in that as a result of individual application 
of thermal energy to the solder material deposits or to the shaped parts of solder material, in 
particular in the case where laser energy is used, the substrate is exposed to as little thermal 
load as possible. However, this method is also correspondingly slow in its implementation. 
The second method, in particular due to the rapidly progressing re-melting process, makes it 
possible to achieve a large throughput with accordingly large numbers being produced. 
However, the implementation of such a method is associated with considerable production 



costs, in particular due to the considerable expense of the equipment required. Furthermore, 
depending on the type of the substrate to be treated in this way, problems will be encountered 
due to the substantial thermal loads experienced. 

WO 98/12738 describes a method in which an aperture screen is arranged above a 
5 substrate which comprises a bond pad arrangement, such that the apertures present in the 

aperture screen correspond to the bond pads of the substrate. Subsequently, by means of a 
vacuum pipette, individual shaped parts of solder material are inserted in the apertures of the 
aperture screen. After the arrangement has been preheated in an oven, the shaped parts of 
solder material are melted on by application of xenon light which is projected from the side of 
1 d!„ fc | the aperture screen facing away from the substrate. 
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1*1 SUMMARY AND OBJECTS OF THE INVENTION 

i,ri 

y t It is thus the object of the present invention to propose a method of the type mentioned 

M« in the introduction, and to propose a device which is suitable for implementing such a method, 

Li 

which device and method make it possible to place and subsequently re-melt a multitude of 
1 5 shaped parts of solder material on bond pads of a substrate as economically as possible while 

at the same time keeping thermal exposure of the substrate as low as possible. 

In the method according to the invention, first a template device which comprises a 

multitude of template apertures for accommodating shaped parts of solder materials, is 

arranged opposite a substrate comprising a bond pad arrangement such that the shaped parts 
20 of solder material are associated with the individual bond pads, followed by scanning of the 
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template aperture with an optical scanning device for detecting shaped parts of solder material, 
and then followed by application of laser energy, from a laser device which is arranged at the 
rear of the template device, to the shaped parts of solder material accommodated in the 
template apertures, such that laser energy is applied through the template device, to the shaped 
5 parts of solder material. 

This makes it possible to detect any defective spots very early, i.e., prior to any quality 
assurance test which may take place after the re-melting action. Furthermore, the laser device 
can be made to be triggered only if a shaped part of solder material is present at the particular 
bond pad, thus preventing any thermal damage to the substrate due to the bond pad being 
1 6t*\ directly exposed to laser energy. 

j^l Thus the process according to the invention combines a template method which is 

(CI suitable for carrying out a particularly time-saving placement action, with said method, from 

i if! 

H . the point of view of thermal load, involving a laser re-melting process which is particularly 

; ^ gentle on the substrate. 
1 5f * j In a particularly preferred variant of the method, singling-out, which is necessary for 

s 

applying the individual shaped parts of solder material, takes place in the template device itself, 
from a quantity of shaped parts of solder material accommodated in the template device, by 
filling of the template apertures which are arranged in an aperture screen of the template 
device. In this variant of the method, the template device itself serves as a reservoir for the 
2 0 shaped parts of solder material, thus obviating the need for a separate feed device for feeding 

shaped parts of solder material to the template device. 
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In a variant of the method which is also very advantageous, singling out of the shaped 
parts of solder material by the template device takes place by removing shaped parts of solder 
material from a quantity of shaped parts of solder material arranged outside the template 
device, such that during removal, the template device's template apertures, which are arranged 
in an aperture screen, are filled. 

In this variant, the template device itself serves as a removal device, so that there is no 
need to provide a separate device for supplying shaped parts of solder material to the template 
device and for removing shaped parts of solder material from the template device. 

It has also been shown to be particularly advantageous if application of laser energy to 
the shaped parts of solder material takes place via the optical scanning device which is already 
being used for detecting shaped parts of solder material. 

If that variant of the method is used where, as explained above, the template device 
itself serves as a reservoir for the shaped parts of solder material, it is advantageous if filling 
of the template apertures arranged in an aperture screen of the template device, takes place by 
means of a filling chamber which can be moved over the aperture screen and which is open 
towards said aperture screen. 

A further advantageous option when realizing the variant of the method according to 
the invention where the template device itself serves as a reservoir for the shaped parts of 
solder material, consists of filling the template apertures which are arranged in an aperture 
screen of the template device by means of a paddle-wheel device which can be moved parallel 
to the surface of the aperture screen, rotating on its movement axis. 



Irrespective of the choice of the above-mentioned variants, it is advantageous if prior 
to the application of laser energy to the shaped parts of solder material, scanning of the 
template apertures using an optical scanning device for detecting shaped parts of solder 
material, takes place. 

This makes it possible to detect any defective spots very early, i.e. prior to any quality 
assurance test which may take place after the re-melting action. Furthermore, the laser device 
can be made to be triggered only if a shaped part of solder material is present at the particular 
bond pad, thus preventing any thermal damage to the substrate due to the bond pad being 
directly exposed to laser energy. 

It has also been shown to be particularly advantageous if application of laser energy to 
the shaped parts of solder material takes place via the optical scanning device which is already 
being used for detecting shaped parts of solder material. 

If that variant of the method is used where, as explained above, the template device 
itself serves as a reservoir for the shaped parts of solder material, it is advantageous if filling 
of the template apertures arranged in an aperture screen of the template device, takes place by 
means of a filling chamber which can be moved over the aperture screen and which is open 
towards said aperture screen. 

A further advantageous option when realizing the variant of the method according to 
the invention where the template device itself serves as a reservoir for the shaped parts of 
solder material, consists of filling the template apertures which are arranged in an aperture 
screen of the template device by means of a paddle-wheel device which can be moved parallel 



to the surface of the aperture screen, rotating on its movement axis. 

When realizing the variant described above, of the method according to the invention, 
where the template device itself serves as a removal device for removing the shaped parts of 
solder material from a reservoir for shaped parts of solder material, it is advantageous if filling 
of the template apertures arranged in the aperture screen of the template device, takes place by 
means of pressure below atmospheric. 

Irrespective of the variants, described above, for implementing the process according 
to the invention, in any case the shaped parts of solder material accommodated in the template 
apertures can be exposed to pressure so as to generate contact with the bond pads, by means 
of pressure above atmospheric applied in the template device. It is also possible to generate 
contact via mechanical pressure of the template device itself. 

The device according to the invention, which is particularly suitable for implementing 
the method according to the invention, provides for a template device comprising a container 
for accommodating a quantity of shaped parts of solder material, with the container comprising 
a container wall arrangement, designed as an aperture screen, for conveying shaped parts of 
solder material to the bond pad arrangement, and with the aperture screen comprising a 
singling-out device such that shaped parts of solder material which have been singled out from 
the quantity of shaped parts of solder material and allocated to individual bond pads of the 
bond pad arrangement, are arranged so as to be exposed, in template apertures of the aperture 
screen, and thus can be exposed to laser energy by means of a laser device arranged at the rear 
of the template device. 



According to a preferred embodiment, the singling-out device is designed so that it can 
be moved over the aperture screen. The singling-out device can be a filling chamber which can 
be moved over the aperture screen, said filling chamber being open towards the aperture 
screen. 

5 A further advantageous option consists of the singling-out device being designed as a 

paddle-wheel device which can be moved over the aperture screen, with radially open transport 
compartments delimited by paddles of a paddle wheel of the paddle-wheel device. 

If irrespective of its design, the singling-out device is accommodated in a closed space 

iit . which is formed by the template device whose rear wall, which is arranged opposite the 

(*I 
> gj 

10 ^| aperture screen, is made so as to be transparent, it is possible to overlay application of the 

m 

[i\ individual shaped parts of solder material to the bond pads of the bond pad arrangement of the 

CSi substrate, with pressure above atmospheric. The same also applies to the re-melting process. 

; ! It is particularly advantageous in this context if a protective gas atmosphere is used to generate 

i; .-a: 

the pressure above atmospheric. 

Ul 

lSffj In an alternative embodiment of the device according to the invention, the template 

!«& 

device itself is a singling-out device, comprising a housing with an aperture screen, said 
aperture screen comprising a multitude of template apertures for accommodating shaped parts 
of solder material, and comprising a transparent rear wall, arranged opposite the aperture 
screen. If pressure below atmospheric is applied to such a template device, it can itself serve 
20 as a singling-out device and/or removal device for removing shaped parts of solder materials 

from a reservoir containing shaped parts of solder material. In this case, due to removal of the 
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shaped parts of solder material from the reservoir, automatic filling of the template apertures 
takes place as a result of the application of pressure below atmospheric. 

If the diameter of the template apertures formed in the aperture screen is smaller than 
the smallest diameter of the shaped parts of solder material, it is possible, when pressure below 
atmospheric is applied, to hold the shaped parts of solder material by partial vacuum to the 
aperture cross-sections of the template apertures so that at the same time as singling out, 
exposed arrangement of the shaped parts of solder material results which makes it possible, via 
the template device, to mechanically press the shaped parts of solder material against the bond 
pads of the bond pad arrangement. 

If the diameter of the template apertures formed in the aperture screen is larger than the 
largest diameter of the shaped parts of solder material, and if the distance between the aperture 
screen and the rear wall is smaller than the smallest diameter of the shaped parts of solder 
material, it is possible to arrange the shaped parts of solder material in the interior of the 
template device, while maintaining the singled-out arrangement, so as to be able to carry out 
the subsequent re-melting action to a very large extent within the template device. 

It is particularly advantageous if the wall structure of the aperture screen and/or of the 
sidewalk of the filling chamber, which can be moved over the aperture screen, is flexible 
across the area of the aperture screen. This makes it possible to achieve an aperture screen 
which contacts the substrate surface to a very large extent even if said substrate surface is 
uneven. 

To this effect, the wall structure can comprise at least three layers, with a flexible 



compression layer sandwiched between two wear-resistant surface layers. It is particularly 
advantageous if the compression layer is made from a plastic material, and the surface layers 
are made from metal. 

The various features of novelty which characterize the invention are pointed out with 
particularity in the claims annexed to and forming a part of this disclosure. For a better 
understanding of the invention, its operating advantages and specific objects attained by its 
uses, reference is made to the accompanying drawings and descriptive matter in which 
preferred embodiments of the invention are illustrated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 

Fig. 1 is a schematic diagram of a variant of the method according to the invention; 
Fig. 2 is a variant of the method according to the invention using a template device comprising 
a filling chamber, prior to arrangement on a substrate surface and prior to carrying out the 
re-melting action; 

Fig. 3 is a view of the template device shown in Fig. 2, after arrangement on the substrate 
surface; 

Fig. 4 is a top view of the template device shown in Figs. 2 and 3; 

Fig. 5 is a further variant of the method according to the invention, using a template device 
comprising a paddle-wheel device, prior to arrangement on a substrate surface and prior to 
carrying out the re-melting action; 



10 



Fig. 6 is a view of the template device shown in Fig. 5, after arrangement on the substrate 
surface; 

Fig. 7 is a top view of the template device shown in Figs. 5 and 6; 

Fig. 8 is a view of a further embodiment of a template device after accommodating shaped 
5 parts of solder material; 

Fig. 9 is a view of the template device shown in Fig. 8, after accommodating shaped parts of 
solder material; 

Fig. 10 is a further embodiment of the template device prior to arrangement on a substrate 
surface; 

10:;*! Fig. 1 1 is a view of the template device shown in Fig. 10, after arrangement on a substrate 
\\\ surface; 

! t hi* 

i jj Fig. 1 2 is a partial view from below, of the template device shown in Figs. 1 0 and 1 1 , with the 

1.1} ■ 

; ( template apertures being shown; 

H' Fig. 13 is an enlarged sectional view of a template aperture along section XIII-XIII shown in 
15 1 Fig. 12; 

Fig. 14 is a top view of an embodiment of a template device with a multitude of template 
segments; 

Fig. 15 is a sectional view of the filling chamber shown in Fig. 14; 

Fig. 16 is a sectional view of the template segment shown in Fig. 14, along section XVI -XVI 
20 shown in Fig. 14; 

Fig. 17 is an enlarged partial view of the section shown in Fig. 16; and 
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Fig. 1 8 is a view of a variant of the paddle-wheel device shown in Figs. 5, 6 and 7. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to the drawings in particular, Fig. 1 is a schematic diagram showing one 
option for implementing a method for placing shaped parts of solder material 20 for a 
subsequent re- melting action. To this effect, a template device 21 is provided which 
comprises a housing 22 composed of an aperture screen 24 arranged opposite a substrate 23; 
a transparent rear wall 25 arranged opposite the aperture screen 24; and a sidewall frame 26 
connecting the rear wall 25 to the aperture screen 24. 

The aperture screen 24 comprises template apertures 27 in which the shaped parts of 
solder material 20 are arranged such that they establish contact with associated bond pads 28 
of a bond pad arrangement 29 of the substrate 23. 

As can be seen from Fig. 1, the template device 21 comprises a pressure connection 
30 which makes it possible to apply gas pressure to an interior space 3 1 of the template device 
2 1 . In the configuration shown in Fig. 1 , a pressure above atmospheric present in the interior 
space 31 is applied to the shaped parts of solder material 20, thus resulting in contact being 
formed between the shaped parts of solder material 20 and the to associated bond pads 28 of 
the substrate 23. In this configuration a re-melting action (explained below) can be initiated. 

As shown by way of example in Fig. 1 , in order to carry out the re-melting action, an 
optical scanning device 32 is arranged above the transparent rear wall 25 of the template 
device 2 1 ; said scanning device comprising a swivelling mirror 33 arranged in a scanning beam 
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path 34. In the present case, a beam deflection device 35, designed as a prism, is arranged in 
the scanning beam path 34: said beam deflection device making it possible to decouple the 
detector ray path 36 from the scanning beam path 34. Depending on the rotational position 
of the swivelling mirror 33, the detector ray path 36 establishes an optical connection between 
the individual shaped parts of solder material 20 and the associated bond pads 28 of the 
substrate 23. In the present case, at the end of the detector ray path 36 there is an infrared 
detector 37 as well as a solder material detector 38 which is for example a CCD camera. At the 
end of the scanning beam path 34 there is a laser device 39 which, depending on the rotational 
position of the swivelling mirror 33, makes it possible to apply laser energy to the individual 
shaped parts of solder material 20. 

Although for reasons of clarity this is not shown in Fig. 1 , the swivelling mirror 33 not 
only comprises a swivelling axis extending across the plane of the drawing, but also a 
swivelling axis along the plane of the drawing, thus making possible area scanning of the 
template device 21 or the shaped parts of solder material 20 accommodated therein. 

To carry out the re-melting action, the two-axis swivelling movement of the swivelling 
mirror 33 stops, triggered by the solder material detector 38. Activation of the laser device 39 
to apply laser energy to the respective shaped parts of solder material 20 detected, takes place, 
also triggered by the solder material detector 38. During operation of the laser to device 39, 
the infrared detector 37 makes it possible to monitor the temperature, if necessary with 
respective changes in the settings of the laser device 39 being made. 

Fig. 2 shows a template device tysrffndC&ndQgQus to the template device 2 1 shown 
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in Fig. 1 , comprises an aperture screen 41 , a transparent rear wafl 42, a sidewall frame 43 and 
a pressure connection 44. Located in an interior spacp^o is a filling chamber 47 which in the 
present example comprises four sidewalk 46 ajaff which in the present case is delimited at the 
top and bottom by the rear wall 42 and Wmc aperture screen 41 respectively. Arranged in the 
filling chamber 47 is a multitudeXH shaped parts of solder material 20 which are used to fill 
template apertures 48 in thfc'aperture screen 41 . 

Below the template device 40 shown in Fig. 2, there is a substrate 49 which in the 
present case comprises a surface curvature with a bow d. 

As shown in Fig. 3, when the template device 40 is arranged on the surface of the 
substrate 49, the aperture screen 41 conforms to the surface of the substrate 49. When this 
conformant state has been reached, the filling chamber 47 is moved in a translatory way over 
the aperture screen 41 . In this process, shaped parts of solder material 20 from the bulk of the 
shaped parts of solder material 20 arranged in the filling chamber 47, are singled out into the 
template apertures 48 of the aperture screen 41. 

This process is shown in Fig. 4 which is a top view of the template device 40, with the 
transparent rear wall 42 making it possible to see the interior space 45 of the template device 
40. 

The top view of Fig. 4 clearly shows that due to the translation movement of the filling 
chamber 47, filling of the template apertures 48 in the aperture screen 41 occurs. When the 
aperture screen 41 has been completely filled and when the filling chamber 47 has returned to 
its home position as shown in Fig. 2, application of laser energy to the individual shaped parts 
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of solder material 20 can take place, as described with reference to Fig. 1 . Via the pressure 
connection 44 provided in the sidewall frame 43, an inert gas atmosphere can be applied to the 
interior space 45. Apart from a non-oxidizing re-melting action, said inert gas atmosphere can 
also provide the required pressure for pressing the shaped parts of solder material 20 against 
bond pads 50 of the substrate 49. (Fig. 3). 

Fig. 5 shows a template device 51 which in the same way as the template device 40 
shown in Figs. 2 to 4, comprises an aperture screen 41, a rear wall 42, a sidewall frame 43 and 
a pressure connection 44. 

By contrast to the template device 40 shown in Figs. 2 to 4, the template device 51 
comprises a paddle-wheel device 52 instead of the filling chamber 47 used with template 
device 40. The paddle-wheel device 52 comprises a paddle wheel 53 with paddles 54 which 
extend across the width of the interior space 45, as is shown in particular in Fig. 7. As is also 
shown in Figs. 6 and 7, for filling the template apertures 48 in the aperture screen 41, the 
paddle-wheel device 52 is moved along the aperture screen 41 in a translatory way while 
rotating. In this process, the paddle-wheel device 52 pushes the bulk of shaped parts of solder 
material 20 ahead, while at the same time the paddles 54, which are preferably made so as to 
be elastic, displace shaped parts of solder material 20, moving them into the template apertures 
48. 

To prevent shaped parts of solder material 20 from leaving the template apertures 48 
prior to arrangement of the template device 51 on the substrate 49, the aperture screen 41 
comprises a closing screen 55 which has an aperture pattern that is identical to that of the 
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aperture screen 41. By a sliding movement relative to the aperture screen 41 , the closing 
screen when moved to its closed position as shown in Fig. 5, closes the template apertures 48. 
In its open position, shown in Fig. 6, the apertures in the closing screen 55 are arranged and 
aligned so as to coincide with the template apertures 48. 

Figs. 8 and 9 show a template device 56 which at the same time serves as a removal 
device for removing shaped parts of solder material 20 from a reservoir 57. To this effect, the 
template device 56 with its aperture mask 58 is lowered to the reservoir 57 and through a 
pressure connection 61, pressure below atmospheric is applied to an interior space 59 of the 
template device 56. Due to the fact that the diameter of the shaped parts of solder material 20 
is larger than that of template apertures 60 in an aperture screen 58 of the template device 56, 
singled out shaped parts of solder material 20 remain clinging in exposed positions to aperture 
cross sections 62 of the template apertures 60 when the template device 56 is withdrawn from 
the reservoir 57. 

Fig. 9 shows the arrangement, in preparation of a subsequent re-melting action, of the 
shaped parts of solder material 20 on bond pads 63 of a substrate 64. As shown in Fig. 9, in 
this embodiment of the template device 56 the pressure necessary for the shaped parts of solder 
material 20 to be pressed against the bond pads 63, can also be applied mechanically via 
pressure exerted onto the template device, or by the inherent weight of the template device 56. 

Figs. 10 and 1 1 show a template device 65 which like the template device 56 shown 
in Figs. 8 and 9, is also suitable for the removal of singled-out shaped parts of solder material 
20 from a reservoir 57. Fig. 10 shows the removal position while Fig. 1 1 shows the application 
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position. As is the case with the template device 56 shown in Figs. 8 and 9, the template 
device 65 also comprises an aperture screen 66, a transparent rear wall 67 and a sidewall frame 
68. As is also shown in Fig. 1 0, an interior space 69 or gap is formed by a clearance a between 
the aperture screen 66 and the rear wall 67, with the clearance a being smaller than the 
diameter d of the shaped parts of solder material 20. By contrast, the diameter D of template 
apertures 70 in the aperture screen 66 is larger than the diameter d of the shaped parts of solder 
material 20. Thus, if pressure below atmospheric is applied to the interior space 69 via pressure 
connections 7 1 in the sidewall frame 68, the configuration as shown in Fig. 1 0 results, in which 
the shaped parts of solder material 20 are accommodated as they adhere to the template 
apertures 70. 

In the application position shown in Fig. 1 1 , the template device 65 is arranged above 
the substrate 64 so that there is only little clearance. To establish contact between the shaped 
parts of solder material 20 and associated bond pads 63 of the substrate 64, pressure above 
atmospheric is applied to the interior space 69 via the pressure connections 71. 

Figs. 1 2 and 1 3 are partial views from below, of the aperture screen 66 which shows 
that the aperture screen 66 comprises a contact surface 72 with channels 73 interconnecting the 
individual template apertures 70. As shown in Fig. 13, the channels 73 make it possible for a 
gas which is kept at pressure above atmospheric in the interior space 69, to flow out. This 
makes it possible for the contact surface 72 to contact the substrate 64, for defined arrangement 
of the template device 65 or the aperture screen 66, without this preventing outflow of the gas 
kept at a pressure above atmospheric. 
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Fig. 14 is a top view of an aperture screen 74 of a template devices which comprises 
a multitude of template segments 76. The template device 75 comprises a filling chamber 47 
whose function and design have already been descrij>£a. The sectional view of the filling 
chamber 47according to Fig. 1 5 shows that the sidewalk 46 of the filling chamber 47 to across 
the area of the aperture screen 74 are o|>a multilayer wall construction. Between two outer 
surface layers 77 and 78 made ofriietal so as to be wear resistant, there is a compression layer 
79 made of a non rigid plastic material, for example polyamide. 

Fig. 16 is a partial section view of the aperture screen 74, while Fig. 17 is an enlarged 
partial view of this partial section. Fig. 17 shows that the wall design of aperture screen 74 
essentially corresponds to that of the sidewalk 46 of the filling chamber 47. A non-rigid 
compression layer 82 is sandwiched between two outer surface layers 80, 81 which are wear 
resistant. 

The combined effect of sidewalk 46 designed in this way, ofjh^tilling chamber 47, and 
of the aperture screen 74, is a deformation ability as for example shown in Fig. 3. The wall 
design of the aperture screen 41 shown in Fig. 3 is idpiftical to that of the aperture screen 74. 
Fig. 3 shows that as a result of such wall design^ven major surface curvatures or instances of 
deformation of the substrate can be compensated for. Consequently, any impediments when 
carrying out the method for placipg and re-melting a multitude of shaped parts of solder 
material on bond pads of a sytfstrate by means of different variants and embodiments, can to 
a very large extent be prevented. 

Fig. 18 shows a paddle-wheel device 83 as a variant of the paddle-wheel device 52 
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shown in Figs. 5, 6 and 7. As is the case with paddle-wheel device 52, the rotational axis 85 
of paddle-wheel device 83 is guided in a template device 84 in a translatory way. To this 
effect, the present embodiment comprises lateral guide slots 93 provided in the template device 
84. As indicated by arrows in Fig. 18, the translation of the rotation axis 85 can be 
accompanied by a counter rotation. As shown in Fig. 1 8, the rotation axis 85 comprises a gas 
inlet 86, in the present case in the form of a drill hole, which leads to gas outlet devices 87 
extending to along the rotation axis 85. The gas outlet devices 87 can for example be 
longitudinal slots or rows of drill holes. Irrespective of the embodiment, the gas outlet devices 
87 lead to transportation chamber compartments 89 delimited by paddles 88 of the 
10?*; paddle-wheel device 83. As is also shown in Fig. 1 8, these gas outlet devices make it possible 
for a gas stream 90 to be applied to the shaped parts of solder material 20 arranged in the 

fCI transportation chamber compartments 89. The gas stream 90 is used to remove any shaped 

If! 

parts of solder material 20 which may cling to the elastic paddles 88. The gas flow 90 is also 

!>& 

! T. used to support the effect of the paddle-wheel device 83 which acts in the manner of a doctor 

m 

15;*; blade. 

In particular if a gas stream 90 of inert gas is applied to the shaped parts of solder 
material 20, a transparent cover 92, e.g. a glass pane, covering the interior space 91 of the 
template device 84, is advantageous. The use of dry gasses has been shown to be advantageous 
to counteract a tendency of the shaped parts of solder material 20 to cling to the paddles 88. 
2 0 The use of nitrogen by way of a gas stream, too, has also shown to be advantageous. 

While specific embodiments of the invention have been shown and described in detail 
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to illustrate the application of the principles of the invention, it will be understood that the 
invention may be embodied otherwise without departing from such principles. 
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